This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
. FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Europaischss Patentamt 
@ European Patent Office 



@ 



Offlca europ6«n dos brevets 

EUROPEAN PATENT APPLICATION 



lllllllilll ^ 

@ Publication number ; 0 526 253 A1 



@ Application number : 92307051.0 
@ Date of filing : 03.08.92 



@ int. Ci.= : C07D 411/04, C12P 41/00, 
A61K 31/505 



(g) Priority : 01.08.91 GB 9116601 

(43) Date of publication of application ; 
03.02.93 Bulletin 93/05 



(fi) Designated Contracting States . 
^ AT BE CH DE DK ES FR GB GR IE IT U LU MC 
NL PT SE 

@ Applicant: BIOCHEM PHARMA INC. 
^ 2550 Daniel Jolinson Boulevard, Suite 600 
Laval, Quebec H7T 2U (CA) 



@ Inventor : Dionne, Gorvais 
^ 531 Boulevard des Prairies, Building 10 
Laval, Quebec H7V 1B7 (CA) 

(ft, Representative : Rittor, Stephen David et al 
^ Mathys & Squire 10 Fleet Street 
London EC4Y 1AY (GB) 



(g) 1,3-Oxathlolane nucleoside analogues. 



@ The invention relates . ]><'^^ZZr:^T'^^^ 
formulations thereof. 



Q. 



Jouve. 18, rue Saint-Denis, 75001 PARIS 



EP 0 526 253 A1 



^ ^■^■.e: »i.iw Kaftftr t-horsinnijtir. index. 



1 nere is in cuii&tsHucnoo « — ^ 

concotnmitant significantly better therapeutic index. 
The compound of formula (I) 




(I) 



c mixture of the two enantiomers of formulae (1-1) and (1-2); 




- r,s'r.— «<"™— ^^^^^^ 

maceutically acceptable derivatives thereof, ^ (2-hvdroxymethyl-1 ,3-oxathiolan-5-yl)- 

45 formula (1-1). K,.oMtL=iiiu free nf the corresDonding (+)-enantiomer, that is to say 

„.rr=rri;::;ri"r— ^^^^^ 

group is replaced by an acyl function 
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ruem ethyl, n-propyl, t-butyl, n-butyl), alkoxya kyl (^f^^^-T .^''"^^^^'^^''cf; ^^'^ ^ 

cyl) and mono-, di- or ^'-P*""^^^^^^.^^^^^.^ otherwise specified, any alkyi moiety present advanta- 

by at least one halogen (bromine, chlorine, fluonne or lodine), C,^ alkyl, C,^ y. 
groups- . ^, „u,„,thPrnmD0und (A) include those derived from pharmaceuticallyac- 

Pharmaceutically acceptable salts of the ' .j.^^ gcids include hydrochloric, hydrobromic, 

ceptableinorganicahdorganicacidsandbases.Examp,eso^^^^^ 

pharmaceutically acceptable denvat,ves^ themselves possess antiviral activity and/or are metabolizable to 
the hepatitis B virus (HBV). Mnfthp invention compound (A) or a pharmaceutically acceptable 

.erir:^=^:::=ar^J:^"^^^^^ 

an infection caused by HBV or a a nharmace ica^a^^^^^ derivative thereof. 

of an effective amount of compound (A) or l^^^Z^^^^J^ J^^^^a (A) or a pharmaceutically ac- 

There is also provided in a further or alternat^e ^^^f^/' "^^^ ^^i^J^t'o, ^ ^iral infection, 
ceptable derivative thereof for the manufacture o a — ^° of AIDS related conditions such as AIDS- 

The compounds of the invention are '^^^^^^^^^ neurological condi- 

" Sfe apT^iated by those skilled in the art that reference herein to treatment extends to prophylaxis 

as well as the treatment of established infections °; ^V^^'P'"^" . i^ed for use in treatment 

U will be further appreciated that the w th tt^e route of administration, the nature of 

will vary not only with the particular compound ^«I«^'«<^J'^';'\°,2 will be ultimately at the discretion of 

« ,^e condition being treated and ^'"t^TZTe^ s^l^^^^^ will be in the range of from about 
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dient in a suitable liquid carrier. , , . „ ,■ h<.r»in thP rarrier is a solid are most pre- 

''%rnrnasalad.inistrat^ntt,e™undsoftheinvent^n.aybeussdasa,i^ 
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'°TropI mfyVrformulateTwith an aqueous or non-aqueous base also comprising one or more dispersing 
agents, soiubilizing agents or suspending agents. Liquid sprays are conveniently delivered from pressurized 

"^^^or administration by Inhalaton the compounds according to the invention are conveniently delivered from 
an insufflator, nebulizer or a pressurized packer other convenient means of delivenng an aerosol SP^/- Pres- 
ur zed packs may comprise a surtable propellent such as dichlorodifiuoromethane, tnchlorofluoromethane^ 
dichlorotetrafluoroethane, carbon dioxide or other suitablegas. In the caseof a pressurized aerosol, thedosage 
unit may be determined by providing a valve to deliver a metered amount. . . 

Alternatively, for administration by inhalation or insufflation, the compounds according to the ,nventK,n may 
take the form of a dry powder composition, for example a powder mix of the compound and a suitable powder 
Si such aTlactose or starch. The powder composittcn may be presented in unit ^ 

Su'es or cartridges or e.g., gelatin or blister packs from which the powder may be administered with the aid 
°^ ^ When desVeV me above described formulations adapted to give sustained release of the active ingredient 
■^'^'he pharmaceutical compositions according to *e invention may also contain other active ingredients such 

^^T"o'und:onh:i^ 

other anuSve agents. In particular the compounds of the invention may be employed together with known 

'""7hi — n thus provides, in a furtheraspect a combination comprising the compound (A) or a ph^ic. 
logically acceptable derivative thereof together with another therapeutically active agent, in particular an anti- 

"'""The combinations referred to above may conveniently be presented for use in the form of a Pt^armaceutical 
formation and thus pharmaceutical formulations comprising a combination as defined above together with 
a pharmaceutically acceptable carrier therefor comprise a further aspect of the invention. 

suitable therapeutic agents for use in such combinattons include acydic nucleosides such as acydovr or 
ganciclovir,interfe°onssuchasalpha.betaorgamma-in.erferon.renalexcretk>ninhibito,.s^^^^^^ 
nudeoside transport inhibitors such as dipyridamole. 2',3'-dideoxynudeosides such as AZT, 2 .3 -d'^JW 
tidine, 2'.3'-dideoxyadenosine. 2',3'-dideoxyinosine. 2',3'-dideoxythymid,ne, 2^3 ■<''deoxy-2 3'-d dehydrothy- 
midine and 2',3'-dideoxy-2',3'-didehydrocytidine, immunomodulators such as '"'^^^'^"'^'"-^ < ^"2) ^nd Sran^ 
locytemacrophagecolonystimulatingfactor(GM-CSF),erythropoietin,ampligeMh>^^^^^^^^^ 
foscarnet. ribavirin and inhibtors of HIV binding to CD4 receptors e.g.. soluble CD4, fragments CD4 ybrid 
molecules, glycosylation inhibitors such as 2-deoxy-D-glucose, castanospermine and 1-deoxynoj.nmyc n^ 

The indtlaUomponents of such combinations may be administered either sequentially or simultane- 
ously in separate or combined pharmaceutical formulations. „h n=»inr> «,ith 

When the compound (A) or a pharmaceutically acceptable derivative thereof ,s used in o^-^^'nation with 
a second therapeutic agent active against the same virus the dose of each compound may be either the same 
as rdifferfrom that when the compound is used alone. Appropr«te doses will be readily appreciated by those 

''''ThecompoLd(A) and its pharmaceuticallyacceptablederivatives maybe prepared b^^ 

in the artfor the preparation of compounds of analogous structure, for example as descnbed in European Patent 

'"'Sbe^aJprecia'Sd by those skilled in the art that for certain of the methods described herein below the 
desired stereolmistry of *e compound (A, may be obtained either fX^--^-^ ^ ,°Te ^se ^f 
starting material or by resolving the racemic mixttjre at any convenient stage in the synthesis. In the case of 
" pr^esses the optically pure desired pioduct may be obtained by resolution of the end product of each 
reaction. 

1 In one such process a 1 ,3-oxathiolane of formula (VIII) 



j_7 (VIII) 

wherein the anomeric group L is a displaceable group, is reacted with an appropriate base. Suitable groups L 
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include -OR where R is an alky! group, e.g., a C,, alkyi group such as methyl or R is an acyl group, e.g., a 
C,^ alky! group such as acetyl or halogen, tor example Iodine, bronMne or chlonne. 

The compound of formula (V,ll) is convenienSy reacted with 5-fluoro-cytosine l^^;^!^^^;;^^^''^'^;;^, 
base precursor thereof (prevtously sil^ated with a silylating agent such as ^^^^^-^^ ^y'!^'^''^^^"^' "^^^Xlate 
ibie solvent such as methylene chloride using a Lewis acid such as titan.um tetrachloride, tnmethyls.lyltrrflate. 
trimethylsilyl iodide (TMSI)ortin (IV) compound such as SnCl4. ,iH»hv,ri« of formula 

The 1 ,3-oxathioianes of formula (VIII) may be prepared for example by reaction o an ^'"^^yf J 
(VII) with a mercaptoacetal of formula (VI) in a compatible organic solvent, such as toluene in the presence of 
an acid catalyst for example a Lewis acid such as zinc chloride. 

HSCH2CH(OC2H5)2 (VI) 
C6H5CO2CH2CHO (VII) 

The mercaptoacetals of formula (VI) may be prepared by methods known in the art, for example G. Hesse 

"^rShS^m^^fv^'mtyTeS^ 

andrnrS t can J.Resear;h,ipp 129-136(1933).Convenien«ythecrudealdehy^ 
b conversion to the crystalline bisulphite addition adduct and subsequent -convers^n to t ^ee a^^lehyde 
In a second process the compound (A) is obtained by base interconversion of a compound of formula (IX) 



HOCHj B 



(IX) 



where B is a base convertible to 5-fluoro-cytosine. Such interconversion may be effected either by sin^p e 

transformation (e.g. the conversion of uracil base to cytosine) or by an ^ 
a deoxyribosyl transferase. Such methods and conditions for base interconversion are well known m the art of 
nucleoside chemistry 

In a third process a compound of formula (XI) 

R,0- 



1 



(XI) 



may be converted to the compound (A) by conversion of the anomeric NH^ group to the 5-fluoro-cytosine base 

^^^:::^r=:;::=:i:s:::^rbeenextens.e.^ 

clemidas VriT.B Townsend Ed., Plenum Pres^^ 

star ino materials having protected functional groups, and deprotection might thus be required as an intermed - 
afe o ?in^ step to yield the desired compound. Protection and deprotection of functional groups may be ef^ 
fected usl conventional means. Thus, for example, amino gn^ups may be protected by a group selected from 
^rS (e g b^nz^), acyl. aryl (e.g. 2.4-dinitmphenyl) orsilyl-, subsequent removal of the protecting group being 
S d wh': desired'by h'ydrc' sis or hydrogenolysis as appropriate using standard ^"^^^e/^T 
groups may be protected using any conventional hydroxyl protecting group, for examp e, as descr^ed^n £^ 

Si and siyTgVups such as trialkylsilyl (e.g., ,-but^dime,hy,silyl). The hydroxyl protecting Qroups may be re- 
moved by c^nventbnal techniques. Thus, for example, alkyi. silyl, acyl and 9'°"^™^^^ 
moved by solvolysis, e.g., by hydrolysis under acidic or basic conditions. Aralkyl groups such as triphenylmethyl 
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may 



''^"cSly acceptable salts Of me CO.POU 

'""i oCund (A) may be converted into a pharmaceutically acceptable phosphate or other ester by reacUon 

'"'SLntlonvvili be further described by thefol,owingexan,ples Which arenotln^^^^^^ 
tion in any way. All temperatures are in degrees Celsius. 

Intermediate 1 

(±)-C/s-2-hydroxvmethyl-5-(5'-fluorocYtosin-r-y1)-1,3-o xathiolane 

(i^ 2-Benzovloxvmethyl-5-acetoxy-1 .3,oxathiolane 

Benzoyloxyacetaldehyde(216.33g,1.32mol)wasdissolved in pyridine (373ml,4.61mc.)and^ 
2 5^bT(° 00 31 g. 0.66 mol) was added to the solution. The heterogenous mixture was stored at 6^65 Cun 

JooXre^oro: r dr.d over sodium sulfate and -centrated in ^^V^s"^^ 
Loved by azeotropic distillation with benzene. 320.79 g crude product was obt^ned "^^'^^ P""Jf 
Kuge^^t distillation orfiltration through a short silica gel column. [Solvent system: hexane/ethyl acetate (3/1)]. 
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(ii) c/.-andtrans-2-benzovloxvmethvl-5-(NV-acet y l-5'-fl uo ro-cytosin-1 '-yl)- 1 .S-oxathiolane 

5 Fluorocvtosine (4 30 g, 33.3 mmol), hexamethyldisilazane (25 ml) and ammonium sulfate (120 mg) were 

This residue was acetylated in the next step without further purification. The crude material was dissolved 
^is^matr^ruS^^^^^^ methanol (9:1) afforded 3.1 g, 7.8 mmo. (46%) pure tr.ns- and 3.5 g, 8.9 



mmol (30%) pure cis- title compounds. 

irans-isomer R, = 0.65 in ethyl acetate:methanol 9:1 
U.V.: (MeOH) Lambda max: 309 nm 
iH-NMR8(ppm in CDCL3) 
8.77 (b, 1 H; CV-NH-Ac) 
8.06 (m, 2H; aromatic) 
7.70(d, 1H;Ce'-H,JcF=6-3 Hz) 
7.62 (m, 1H; aromatic) 
7.49 (m, 2H; aromatic) 
6.51 (dd, 1H; C5-H) 
5.91 (dd, 1H;C2-tD 

4.48 (dd, 2H; Cz-CliOCOCeHs) 
3.66 (dd, 1H;C4-hD 

3.34 (dd. 1H; Q-H) 
2.56 (s, 3H; NH-COCH3) 

cys-isomer R, = 0.58 in ethyl acetate:methanol 9:1 
U.V.: (MeOH) Lambda max: 309 nm 
iH-NMR 8 (ppm in CDCI3) 

8.72 (b, 1H; C4'-NH-Ac) 
8.06 (m, 2H; aromatic) 

7.87 (d, 1H;Ce'-H, JcF =6.2Hz) 
7.60 (m, 1H; aromatic) 

7.49 (m, 2H; aromatic) 
6.32 (dd, 1H; Cs-H) 
5.47 (dd, 1H; Cj-K) 

4.73 (dd, 2H; Cj-CHjOCOCeHs) 
3.62 (dd, 1H:C4-H) 

3.19 (dd, 1H; C4-H) 
2.55 (s, 3H; NH-COCH3) 



(iii) ( ±)-C/s-hvdroxymethvl-5-(5'-f luoro cytosin-r-yl) -1 ,3-oxathiolane 

1 2 a (3 05 mmol) of c;s-2-benzoyloxymettiyl-5.(NV-acetyl-5'-fluorocytosin-r-yl)-1 ,3-oxathiolane was sti^ 
r»H n 30 ml of methanolic ammonia at 0°C for 1 hour and then overnight at room temperature. The mature 
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uct: m.p. 204-206°C; R, = 0.21 in ethylacetateimethanol (9:1). The desired compound was identified by 'H, i^c- 
NMR and U.V. Lambda max (H2O) 280.9 nm. 
CIS- isomer 
'H-NMR 5 ( ppm in DMSO-de) 
8.22(d, 1H; Cs'-H, Jcf =7.26Hz) 
7.84 (d, 2H; CV-NhU) 
6.16 (t, 1H; Cs-H) 
5.43(1, 1H; C2-CH2-OH} 
5.19 (t, 1H; C2-H) 
3.77 (m, 2H; C2-CH2OH) 
3.35 (dd, 1H;C4-H 



13C-NMR (DMSO-de) 



C5 
86.82 



c/ c/ c,' 

158.14 134.63 126.32 

=14.0Hz) (Jcp =24.1H2) (Jcf =32.5Hz) 

C, Cj CH^OH 

36.80 86.77 62.32 



25 Example 1 

(-V4-Aminc^5-fluorCHl-(2-hydroxvmethvl-1.3-o xathiolan-5-vl)-(1H)-pvrimidin-2-one 
riW^^^;:.-2-hvdroxvmethvl-5-(5^-f luo^ocvtosin-V-yl)-1,3-oxathiola ne monophosphate, 

TO a stirred mixture of Intermediate 1 (500 mg, 2.024 mmol) in dry trimethyl P^^^^^^^J-'^ ^ '° 

C4H). HPLC>99%. 

lin i.l-n,^2-hvdroxvmelhYt-5-(5--fluorocyt n'iin.r-y1)-1 .3-oxalhiolan» 

To . .aution of (.) cM-l'y««»"«W*(»--"""'»'~'^' -*'-'""*'°'":,^^^^^^^^^^^ 
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M 1H C H J =5 22 Hz) 7 87 (s, 1H, NHj, D,0 exchangeable), 7.63 (s, 1H, NH^, DjO exchangeable) 
6 20 (dd ^H), 548 MH,- C.H), 5.24 (t^lHfcH.-OH. D,0 exchange). 3.84 (n,, 2H, C.-CH,OH), 3.50 
(dd, 1H, C4H), 3.37 (dd, 1H, C4H). 

(iii) (-)-C>s-1-hydroxymethYl-5-(5'-fl^orocYtosin-r-yl)-1,3-oxath iolane 

Appropriate fractions from the sephadex column containing the second eluted ""f '^^^'^f^Ji^^^^ 
(ii) were combined and evaporated under reduced pressure. The residue was dissolved m 2 ml of water and 
Seated with alkaline phosphatase (Sigma, 1 ml at 60 units/ml) followed by incubation at 37»C or 1 .5 hours. 
Tofvent was the evaporated and the residue was purpled by column chromatography on si^^ca gel using 
I <?Ac ToH 4 1) as eTuentfollowed by HPLC (separation using the same conditions mentioned above). 
afforderpure (Vc's-2-hydroxymethyl-5-(5'-n^ hm^ dTs 15 (d 

m D 190°C (d) rf=0 21 EtOAc:MeOH (4:1). U.V.: (H,0) max : 279.1nm. NMR5 (ppm in DMSO-de), 8.15 (d 
^'CVH = .26 H.) 7.88 (b. 1H, CVNH. D.O exchangeable), 7.85 (b, 1H, CVNH.D.O exchangeable), 
^ 24 (t 1H C -H) 3.83 m, 2H C.-CH,-OH), 3.19 (dd, 1H, C.-H), 3.15 (dd. 1H, C.-H). 

iermediate 2 and Example 2 detict an alternate process for preparing the compound of formula (A). 

Intermediate 2 

(1'R 2'S .'P>-MPMTHYl-5R -f5-.FLUOROCYTISIN-r-YL)-1,3-OXATH IOLANE-2S-CARBOXYLATE 
^^s uspeS of S-fuorocytosine (Ibb mg, 1.2 mmol) in CH.CI. (1 m L) at room te^^P^^^'^J^^J 

H^„^nh«r» added successivelv 2 4 6-collidine (0.317 mL, 2.4 mmol and t-butyldimethylsilyl tri- 
argon ^^^Pf/; The resultant mixture was stirred for 15 minutes and a clear 

rrnr;:btrd"i^s^^^^^^^ 

ma 1 mmol) in CH,Cl2 (0.5 mL) was introduced, followed by iodotrimethylsilane (0.156 mL, 1.1 mmol). Stirnng 
:ason"nlSLl.TheLxturewasdi,utedwithCH.CI.(20mL)andwa^ 

Toueous NaHSO, water brine and then was concentrated. The residue was taken up in ether-hexanes (1.1, 
lOmL) and satu?ated aqueous NaHC03 (2 mL) and stirred at room temperature for 15 minutes. The aqueous 
layer i^s removed organic phase was centr^uged to afford a white solid which was washed wil hex- 

r JxS mT) and then dried'under vacuum. The product ^''^■^'l^'^J-'^l"^^^^^^ 
1 3-oxathiolane-2S-carboxylate (350 mg, 88%) thus obtained contained about 6% of (1 R.2 S.5 R)-menthyl 

S (" f uorocytosin-1"-ylH ™! Tnl^' 2\72^^Ti 

MeOH/CH.ClJbenzene to give a crystalline product [a],«*2T (c, ai9 ►^): •^■P" fj^.^'^^'^' 
^DCl 1 8 0 78 (d 3H J= 7Hz), 0.91 (t, 6H, J=7.3 Hz), 1 .00 (m, 2H). 1 .39-2.04 (m, 7H). 3.12 (dd, 1 H, J-6.6 Hz, 
6 1 S 3 52 (dd ' 1 H ' J=4 7 HZ, 6.1 Hz). 4.79 (dt, 1H, J=4.4 Hz. 4.3 Hz), 5.46 (S, 1 H), 5.75 (bs, 1H, exchange- 

b eT6.42%l ?H J=5.0 HZ), 8.10 (bs, 1H, exchangeable), 8.48 (d ^-^f^^f^:^^^^^^^ 
d.)- 5 16.7, 21.2, 22.4, 23.7, 26.6, 31.8, 34.4, 36.6, 40.5, 47.2, 77.1, 79.1, 90.8, 126.3 (d. J-33 Hz), 137.1 (d, 
J=144 Hz), 154.2, 158.3 (d, J=15 Hz), 170.1. 

Example 2 

HYPPDVYMF^HYI -f^R-(S'-Fl UOROC YTOSIN-r-YL)-1 ,3-OXATHlOLANE 

"l a suZsion o lithium aluminum hydride (10 mg, 0.54 mmol) in IH, ( 1 mL) ^l^f -'^'^^^'^^^ 
undeVan argon atmosphere was slowly added a solution of (1 .R,2'S,5'R)-menthyl-5R-(5"-fluoroCirtosin-1 - 
: Soxa th o?ane-2S.ca*oxylate (54 mg, 0.135 mmol) in THF (2 mL). The -action m.^^^^^^^^^ J ml T 
for 30 minutes, then quenched with excess methanol (2 mL), "l"''-^,^,' g 

resultant slurry was subjected to silica gel column chromatography (EtOAc-Hexane-MeOH 1.1.1) to provide 
Lgut: soll^whichwaidriedazeotropicallywithtoluene 

Ial„«+114° (c 0.12, MeOH); ^H NMR (DMSO-d6) 5 3.14 (dd. 1H, J=4.3, 11.9 Hz). 3,42 (dd, 1^ J-S^. 11^9 
> S. 3.76 (m,2H), 5.18 (m, 1H). 5.42 (t, 1H, J=4.8 Hz), 6.14 (m, 1H), 7.59 (br m, 1H, exchangeable), 7.83 (br 
m, 1H exchangeable), 8.20 (d, 1H, J=7.66 Hz). 



55 
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Biological Activity 
(i) Antiviral Activity 

Antiviral activity of the compound of Example 1 was determined against HlV-1 in the following cell lines. 
C8166 cells, a human T-lymphoblastoid cell line, infected with HIV-1 strain RF. 
MT-4 cells, a human-T-cell leukaemia cell line, infected with HIV-1 strain RF. 

Antiviral activity in C8166 cells was determined by inhibition of syncytium formation (Tochikura et al Virol- 
ogy, 164, 542-546) and in MT-4 cells by inhibition of formazan conversion [Baba et al, Biochem Biophys Res 
Commun. , 142, pp. 128-134 (1987); Mossman, J.lmmun. Meth. , 65, pp. 55-57 (1983)]. Antiviral activities were 
also determined by analyzing the amount of HIV p24 antigen synthesized in the presence and absence of en- 
antiomers. 

The results are shown in Tables 1 and 2 below; 





50% Antiviral 


Activity (ng/ml) 


Assny 


Formazan 


Inhibition of 
syncytium formation 


Cells 


MT-4 


C8166 


Virus (HIV-1) 


HIV-1 RF 


HIV-1 RF 


{+) -enantiomer 


> 1 


0.04 


{-) -enantiomer 


0.14 


0.0018 


Intermediate 1 


0.065 


0.013 


AZT 




0.0038 




Table 


2 


50% Inhibition HIV p24 


Synthesis (fiq/ral) 


Cells 




C8166 


Virus 




RF 


(+) -enantiomer 




0.1 


(-) -enantiomer 




0.0022 


Intermediate 1 




0.011 


AZT 




0. 017 



(ii) Cytotoxicity 

The cytotoxicities of the compounds of Example 1 and the racemic compound (Intermediate 1) were de- 
termined in two CD4 cell lines; H9 and CEM. 

Compounds for test were serially diluted from 100 ng/ml to 0.3 ng/ml (final concentrations) in 96 well mi- 
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crotitre plates. 3.6 x W cells were inoculated into each well of the plates including drug-free controls. After 
incubation at 37°C for 5 days, the viable cell count was determined by removing a sample of cell suspension 
and counting trypan blue excluding cells in a hemocytometer. 
The results are shown in Table 3. 



Table 3 



50% Cytotoxicity (/ig/ml) 
Compound CEM gglls H9 cej.ls 

(+) -enantiomer 217 334 

(-) -enantiomer 148 296 

Intermediate 1 173 232 



Claims 

1. (-)-4-amino-5-fluoro-1-(2-hydroxymethyl-1,3-oxathiolan-5-y1)-(1H)-pyrimidin-2-one or a pharmaceuti- 
30 cally acceptable derivative thereof. 

2. A compound according to claim 1 substantially free of the corresponding (+)-enantiomer. 

3. A compound according to claim 1 wherein the {+)-enantiomer is present in an amount of no more than 
35 about 5% w/w. 

4. A compound according to claim 1 wherein the (+)-enantiomer is present In an amount of no more than 
about 2% w/w. 

5. A compound according to claim 1 wherein the (+)-enantiomer is present in an amount of less than about 
1 % w/w. 

6. A compound according to any preceding daim in substantially pure form. 

7. A pharmaceutical composition comprising a compound according to any of claims 1 to 6 together with a 
45 pharmaceutically acceptable carrier therefor. 

8. A compound according to any of claims 1 to 6 for use in therapy. 

9. Use of a compound according to any of claims 1 to 6 for the manufacture of a medicament for the treatment 
of a viral infection. 

10. Use of a compound according to any of claims 1 to 6 for the manufacture of a medicament for the treatment 
of HIV infection. 

11. Use of a compound according to any one of claims 1 to 6 for the manufacture of a medicament for the 
treatment of hepatitis B infection. 

12. Amethod for the preparation of a compound according to any of claims 1 to 6 which comprises separation 

12 
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of the (-)-enantiomerfrotn a mixture also containing ttie (+)-enantiomer. 

13. A method according to claim 12 wherein the mixture of compounds is a racemic mixture. 

14. A method according to claim 12 or claim 13 wherein the separation is effected by chiral HPLC. 

15. A method according to claim 14 wehrein the HPLC employs as a stationary phrase acetylated p- cyclo- 
dextrln or cellulose triacetate. 

16. Amethod according to claim 12 or claim 13 wherein the separation is effected by enzyme-mediated en- 
antioselective catabolism. 

17. Amethod according to claim 16 wherein the enzyme is employed in immobilized form. 

18. A method according to claim 16 or claim 17 wherein the enzyme is cytidine deaminase. 

19. A method accoreiing to claim 1 6 or claim 1 7 wherein the enzyme is a 5'-nucleotidase. 
Claims for the following Contracting States : ES, GR 

1. Amethodforthepreparationof(-)-4-amino-5-fluoro-1-(2-hydroxymethyl-1,3-oxathiolan-5-y1)(1H)-pyrimi- 
din-2-one or a pharmaceutically acceptable derivative thereof [compound (A)] which comprises the sep- 
aration of the (-)-enantiomer from a mixture also containing the (+)-enantiomer. 

2. A method according to claim 1 wherein compound (A) is obtained substantially free of the corresponding 
(+)-enantiomer. 

3. A method according to claim 2 wherein the (+)-enantiomer is present in an amount of no more than about 
5% w/w. 

4. A method according to claim 2 wherein the (+)-enantiomer is present in an amount of no more than about 
2% w/w. 

5. A method according to claim 2 wherein the (+)-enantiomer is present in an amount of less than about 1% 
w/w. 

6. A method according to any preceding claim wherein compound (A) is obtained in substantially pure form. 

7. A method according to any preceding claim wherein the mixture of compounds is a racemic mixture. 

8. A method according to any of claims 1 to 7 wherein the separation is effected by chiral HPLC. 

9. A method according to claim 8 wherein the HPLC employs as a stationary phase acetylated p-cyclodextrin 
or cellulose triacetate. 

10. A method according to any one of claims 1 to 7 wherein the separation is effected by enzyme-mediated 
enantioselective catabolism. 

11. A method according to claim 10 wherein the enzyme is employed in immobilized form. 

12. A method according to claim 10 or claim 11 wherein the enzyme is cytidine deaminase. 

13. Amethod according to claim 10 or claim 11 wherein the enzyme is a S'-nudeotidase. 

14. A method for the preparation of a pharmaceutical formulation comprising as an active ingredient a conv 
pound produced according to any one of claims 1 to 1 3 together with a pharmaceutically acceptable carrier 
therefor which method comprises admixture of the active ingredient and the carrier. 
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